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HISTORY AND 
EXAMPLES



History of Amateur Radio in 
Emergencies

● Early amateur operators provided essential 
comms before phones were widespread

● ARRL formed in 1914
● ARES = Amateur Radio Emergency Service

○ Sponsored by ARRL since 1935
○ Trained volunteers provide comms in 

disasters
○ Supports both emergency and 

non-emergency events
○ To get involved, register with local ARRL 

Emergency Coordinator
● RACES = Radio Amateur Civil Emergency 

Service
○ Government-sponsored service
○ Activated only during emergencies by civil 

defense officials
○ Focuses on providing communications for 

government agencies



ARES and Ozaukee County

● Ozaukee County ARES
○ https://www.ozaukeecounty.gov/

228/OZARES
○ Regular nets and exercises
○ Supports local EOC and hospitals
○ Coordinates with Wisconsin 

ARES/RACES
■ Section Emergency 

Coordinator (SEC): 
Kyle Schaefer KC9SDK

■ https://wi-arrl.org/ares/

https://www.ozaukeecounty.gov/228/OZARES
https://www.ozaukeecounty.gov/228/OZARES
https://wi-arrl.org/ares/


Recent Real-World Examples

● 2005 Hurricane Katrina: voice 
and digital relays for shelters 
and agencies to coordinate 
relief

● 2010 Haiti Earthquake: Winlink 
used for radio email to help 
with medical logistics

● 2025 California wildfires: 
Packet used for health and 
welfare traffic

● 2025 Texas floods: ARES 
volunteers deployed to assist 
the Red Cross with comms



DIGITAL EMERGENCY 
COMMS



Transition to Digital 
Communications

● Voice was the norm until TNCs 
and computers

● Packet radio grew in the 
1980s-90s

● Digital brings:
○ Better range in poor 

conditions
○ Error-checking
○ Text/image/file support
○ Efficient use of the spectrum 

and radio power
● Modern tools integrate radios, 

soundcards, and internet bridges



Popular Digital Modes for Emergency Use

● HF:
o Winlink: email over HF 

(commonly using Vara)
o PACTOR: expensive 

(dedicated modems) but 
stable

o JS8Call: weak-signal text 
messaging based on FT8

o FSQ: non-synchronous 
calling and messaging

o VarAC: chat using Vara  HF 
modem - special EmComm 
mode

o Olivia: often leveraged for 
NBEMS

● VHF/UHF:
o Packet: classic and common 

data mode
▪ AX.25 data link layer
▪ 1200 baud on 2m, 9600 

baud on 70cm
o APRS: position reporting 

and short messaging
o Vara FM: modern 

modulation as alternative to 
AX.25

o D-STAR/DMR/Fusion: digital 
voice + short messaging
▪ Supports radio 

ID/callsign indication
▪ Improved range versus 

analog voice



SOFTWARE TOOLS FOR 
DIGITAL COMMS



Examples of Software Applications

● Winlink
○ Winlink Express: Windows-only GUI tool for sending messages
○ Pat Winlink: Cross-platform, Raspberry Pi-friendly
○ RMS Gateway software: used by backbone relay stations

● FLDigi: digital multi-mode soundcard software
○ Core tool for NBEMS
○ FSQ Mode provides fast messaging and beacons like JS8Call and 

VarAC
● JS8Call: texting + relay networks (works with SMS relay and APRS)

○ Note for JS8Call, like FT8, time synchronization would be necessary 
(using GPS if no internet is available) unless the auto-sync function 
is utilized

● VarAC: similar messaging features like JS8Call, uses Vara modem
● APRS

○ APRSIS32 (Windows only)
○ Pinpoint (Windows only)
○ YAAC (platform independent)

● Software TNCs
○ Direwolf (cross-platform, packet data)
○ Soundmodem (Windows only, packet data)
○ Vara HF and Vara FM modem (cross-platform, not open-source)



NBEMS, FLDigi, and FLMSG

● NBEMS = Narrowband Emergency Messaging 
Software
○ Open source digital messaging system
○ Uses FLDigi for transmission
○ Designed to work with minimal setup
○ Works over HF and VHF
○ Commonly used with ICS forms and 

email-like messages
● FLMSG = Form generator for NBEMS

○ Works with FLDigi to transmit ICS and 
custom forms

○ No internet needed
○ Supports:

■ ICS-213, HICS-206, radiograms
■ Custom forms

○ Used by ARES groups to send structured 
traffic

● https://www.w1hkj.org/
● https://www.arrl.org/nbems

https://www.w1hkj.org/
https://www.arrl.org/nbems


FSQ Mode in FLDigi

● FSQ = Fast Simple QSO
○ Keyboard-to-keyboard 

chat mode
○ Designed for rapid 

messaging among 
groups

○ Stations can beacon 
availability

○ Used by emergency groups 
for check-ins and alerts

○ Works well even with weak 
signals

○ MFSK modulation

● http://fsqcall.org/
● https://www.w1hkj.org/docs/FSQ.html

http://fsqcall.org/
https://www.w1hkj.org/docs/FSQ.html


JS8Call

● Digital chat program which
leverages the weak-signal
features developed in the
WSJT-X suite

● Standardized frequencies like
FT8 and FT4

● CQ calls, beacons, message
inbox and relays

● Group messaging and broadcast
messages

● Multiple speeds incorporated
● Requires time synchronization 

like FT8 and operates on 15-sec
cycles in Normal speed mode

● Integrations like APRS-IS and SMS 
Gate

● http://js8call.com/

http://js8call.com/


VarAC

● Digital chat program which
utilizes the Vara modem 
for communication

● Standardized calling
frequencies and easy 
QSY to other channels for
longer QSOs

● CQ calls, beacons, message
inbox and relays

● File sending supported
● Special EmComm mode

○ Standard forms
○ GPS integration
○ Rapid beaconing
○ Digipeating
○ Check-ins
○ EmComm UI

● https://www.varac-hamradio.com/

https://www.varac-hamradio.com/


APRS with Pinpoint

● Modern APRS client with a clean
UI and built-in maps for offline 
usage

● Supports software/ soundcard 
TNCs, APRS-enabled radio TNCs,  
and GPS receivers

● APRS-IS connection when online
● APRS beacon functionality
● iGate functionality
● Messaging and bulletin 

functionality
● Last heard window for both radio

and APRS-IS reports
● https://www.pinpointaprs.com/

https://www.pinpointaprs.com/


WINLINK OVERVIEW



What is Winlink?

● Winlink = Global radio email system
● Built for reliability and low bandwidth
● Used by ARES, SHARES, and MARS programs
● It can operate completely independent of the internet, using 

radio relays for message forwarding
● It uses specialized digital modems like VARA and ARDOP to 

transfer data accurately and reliably
● A key feature is its ability to send standardized forms, which is 

critical for emergency management (e.g ICS-213)
● Messages can be sent from a radio to a central server and then 

forwarded to a regular internet email address.
● It also supports peer-to-peer messaging between two radio 

stations without the need for any internet connection.



Winlink Access Methods

HF
● Vara HF: modern and 

efficient soundcard 
mode with adaptive 
speeds

● ARDOP: Amateur 
Radio Digital Open 
Protocol is a free, 
open-source software 
modem

● PACTOR: high 
performance but 
costly hardware

VHF
● AX.25 Packet: 

traditional and 
widespread - leverage 
hardware TNCs in 
radios or software 
modems

● Vara FM: newer, faster, 
less error-prone - 
similar to Vara HF but 
with higher data rates



How Winlink Works

● Winlink software client 
connects to RMS (Radio 
Message Servers) via Telnet 
or RF gateways

● Messages are passed 
to/from CMS (Central 
Message Server) over 
Internet

● You can:
○ Send email from field 

via HF/VHF
○ Use standard forms like 

shelter status and 
ICS-213

○ Receive critical updates 
with no internet access



Winlink Setup Requirements

● Required:
○ HF/VHF Radio
○ Sound card interface or TNC (DigiRig, SignaLink, etc. 

if not built-in)
● Software

○ Winlink Express (Windows Only)
○ Pat (cross-platform)
○ Outpost (Windows Only)
○ RadioMail (iOS)
○ WoAD (Android)

●   Access Modes
○ Vara HF/FM modem (free/demo/paid)
○ Packet
○ Telnet (non-radio)
○ ARDOP
○ PACTOR

● Proper antenna + power supply
● Optional: GPS for position reporting

https://winlink.org/WinlinkExpress
http://getpat.io/
http://www.outpostpm.org/
https://radiomail.app/?utm_source=wlk
https://woad.sumusltd.com/


Winlink Express Setup

● To create a new account, fill 
out form presented at first 
startup to register with 
Winlink

● Once registered, your 
information will be filled in 
(Settings -> Setup)
○ Callsign and password 

from registration
○ Recovery email
○ Contact information

● Location (Grid Square) can 
be updated separately 
along with other 
preferences



Winlink Website

● Once you have an account, the 
Winlink website has other helpful 
features
○ Password Change
○ Message Viewer
○ Webmail client
○ ACCEPTLIST

■ You can only receive mail
from addresses on your
ACCEPTLIST

■ When you send mail via
Winlink, recipient is 
automatically added to 
list

■ You can edit list online
○ Other advanced features

if running a RMS node



COMPOSING MESSAGES IN 
WINLINK EXPRESS



Winlink Express Interface



Composing ICS-213 Message

● After starting a new 
message, click on Select 
Template

● Choose ICS213 under "ICS 
USA Forms"

● The form editor will open up 
in your web browser where 
you will complete the form 
input

● Many different types of 
forms available including 
familiar Radiogram



Using ICS 213 Form



Message Formatted – Ready to Post



WINLINK EXPRESS RADIO 
SETUP



Setup Winlink for VHF Packet

● Need to install a packet sound modem – 
I use SoundModem by UZ7HO
○ http://uz7.ho.ua/packetradio.htm
○ Set up for your radio's Sound Card 

interface – either built-in or external 
device – speaker out, microphone in

○ Note the network KISS port (default 
8100)

● Set up how SoundModem will trigger PTT 
on radio
○ In this example I am using a Digirig 

Lite connected to my 2m radio
■ Note that since that adapter 

relies on a GPIO on the CM108 
audio codec, the additional 
ptt-dll files need to be 
downloaded and installed in 
the same folder as 
SoundModem

■ http://uz7.ho.ua/modem_beta/
ptt-dll.zip

http://uz7.ho.ua/packetradio.htm
https://digirig.net/product/digirig-lite/
https://digirig.net/product/digirig-lite/
http://uz7.ho.ua/modem_beta/ptt-dll.zip
http://uz7.ho.ua/modem_beta/ptt-dll.zip


Setup Winlink for VHF Packet, Cont.

● In Winlink Express, choose Open Session 
– Packet Winlink -> Settings

● Choose KISS as Packet TNC Type and TCP 
for Serial Port

● Ensure TCP port matches SoundModem 
application settings
○ Point to location where the 

SoundModem software is installed
○ For convenience, you can have 

it automatically launch the modem
○ I left the rest of the TNC parameters at 

their default values and chose 1200 
Baud for typical VHF nodes

○ Click Update when done



Choose Channel for Connection

● Click on Channel 
Selection
○ You can 

update options 
via Internet 
when online

● Double Click on 
node you want to 
connect to

● Tune Radio to 
proper frequency

● Hit Start



Sending via OZARES Node - Packet



Setup Winlink for Vara HF

● Need to install Vara HF separately – hosted 
on the Winlink servers
○ https://downloads.winlink.org/VARA

%20Products/
○ Set up for your radio's Sound Card 

interface – either built-in or external 
device – speaker out, microphone in

○ Note the network command port 
(default 8300)

● In Winlink Express, choose Open Session – 
Vara HF Winlink -> Settings -> Vara TNC 
Setup
○ Ensure TNC port matches Vara HF 

application
○ Point to location where Vara HF 

software is installed
○ For convenience, you can have it 

automatically launch Vara
○ Click Update when done

https://downloads.winlink.org/VARA%20Products/
https://downloads.winlink.org/VARA%20Products/


Setup Winlink for Vara HF, Cont.

● Back in Vara HF session, 
click Settings again and 
choose Radio Setup

● Here you will choose your 
model, mode, COM port 
details for 
communication, and how 
PTT is triggered on radio

● Choose Update when 
finished

● Settings shown here are 
for my QRP Labs QMX+ 
radio



Receiving via KN4CCQ - Vara HF



Example Field Day 2025 Message



Field Day 2025 SM Message Reply



BEST PRACTICES



Best Practices for 
Emergency Digital Ops

● Practice setups monthly and at Field Day
● Join Winlink ARES nets

○ WI ARES/RACES Digital Net Tuesday on 
WINLink 7PM Mon - 7PM Tues

○ https://wi-arrl.org/home/traffic/
● Keep software tools updated
● Use the right digital mode for the job and 

conditions
● Prepare a go-kit with:

○ Antenna
○ Power
○ Cables
○ Interface gear
○ Backup laptop/tablet

● For more local communications, an NVIS antenna 
provides regional coverage
○ Propagation is mainly straight up
○ Coverage area in the 50-600 mile range (40m)
○ Dipole placed between 0.1 and 0.25 

wavelengths (4m to 10m) above ground 
provides good vertical antenna pattern

https://wi-arrl.org/home/traffic/


WRAP UP AND Q&A



Closing Thoughts

● Digital is the evolution, not the replacement, of voice 
communications. Voice is for immediate, tactical commands; digital is 
for data and accuracy.

● Ham radio provides a vital, decentralized network. It operates when 
the internet, cell phones, and other systems fail.

● Standardized digital modes are key to interoperability. Using protocols 
like Winlink ensures messages are understood by all agencies.

● Practice is the single most important factor. A powerful station is 
useless without a trained, disciplined operator.

● The future of ham radio is digital and integrated. New technologies 
continue to make our tools more resilient and easier to use.

● Ham radio operators are a ready-to-serve community. They are a 
trained volunteer resource available to their communities and agencies.



Online Learning Resources

ARRL ARES Website
https://www.arrl.org/ares

Intro to Radio for Emergencies and Disasters
https://learn.arrl.org/courses/15066

Basic EmComm Course from ARRL
https://learn.arrl.org/courses/67044

Emergency Communication Webinars
https://learn.arrl.org/courses/34113

Additional Digital Comms Info
https://nnyarrl.org/emcomm/digital

APRS/Winlink/SMS and other Tools
https://aprs.wiki/

https://www.arrl.org/ares
https://learn.arrl.org/courses/15066
https://learn.arrl.org/courses/67044
https://learn.arrl.org/courses/34113
https://nnyarrl.org/emcomm/digital
https://aprs.wiki/


THANKS 
FOR 

LISTENING
Any Questions?


